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This  paper  is  a  continuation  of  a  prolonged  study  of 
synsesthetic  processes  in  the  mental  life  of  a  blind  subjects 
The  procedure  during  this  research  has  been  to  compare 
introspective  reports  from  the  synaesthetic  subject  with 
corresponding  reports  from  other  subjects  obtained  under 
similar  experimental  conditions.  In  this  particular  unit  of 
the  investigation  T.D.C.’s  reports  were  checked  against 
introspections  obtained  by  Fisher  in  her  studyiof  the  concept 
and  the  experimental  method  employed  was  essentially 
Fisher’s.^  The  specific  aims  of  the  present  study  were  to 
ascertain  the  functioning  of  O’s  synsesthetic  imagery  in  the 
development  and  use  of  the  concept;  to  determine,  if  possible, 
whether  this  imagery  proved  to  be  essential  to  the  concept; 
and  to  discover  whether  the  presence  of  synaesthesia  in  the 
mental  life  of  the  subject  brought  to  light  any  material 
variations  in  the  facts  pertaining  to  the  concept  as  indicated 
in  Fisher’s  study. 

The  material  used  in  this  investigation  consisted  of  eight 
nonsense  objects,  constructed  from  modeling  clay,  and  given 
the  type  name  of  ‘mipa.’  These  eight  objects  were  similar  in 
general  form.  Each  consisted  of  3  segments:  a  flat  body,  from 
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one  end  of  which  there  projected  a  circular  loop,  and  from 
the  other  a  horn-like  extension  which  curved  upward,  out¬ 
ward,  and  then  downward,  finally  terminating  against  the 
under  side  of  the  body.  In  individual  mipas  these  constantly 
recurring  segments  varied  in  size,  riot  only  in  absolute 
amounts,  but  relative  to  each  other,  and  possessed  certain 
peculiarities  that  might  or  might  not  be  repeated  in  different 
specimens.  For  example,  certain  of  the  bodies  were  ribbed; 
others  were  smooth;  some  had  large  ribs;  and  others  had 
small  ones.  Knob-like  projections  appeared  on  certain  of 
the  circular  loops  (doughnut-segment),  but  not  on  others, 
and  some  of  the  loops  were  grooved.  On  the  horn-projection 
at  the  other  end,  there  sometimes  appeared  subsidiary  horns, 
and  occasionally  concave  alterations  in  surface. 

The  observer  sat  at  a  table  with  his  hands  open,  palms 
upward,  into  which  the  experimenter  placed  a  mipa  at  lo- 
second  intervals.  Meanwhile  the  observer  rapidly  inspected 
the  objects,  tactual-motor  fashion,  and  under  the  following 
instructions:  “I  shall  present  to  you  a  series  of  mipas.  You 
are  to  examine  each  one  carefully.  At  the  signal,  ‘stop,’  I 
shall  take  the  mipa  from  you  and  give  you  another.  Upon 
finishing  the  series,  you  are  to  introspect  in  detail  upon  your 
procedure.” 

At  the  beginning  of  each  subsequent  sitting,  the  observer 
w^as  given  the  following  instructions:  “Tell  me  all  you  know 
about  mipa,  and  then  introspect  upon  your  recall.”  At  the 
end  of  each  subsequent  sitting  he  was  asked,  also,  to  intro¬ 
spect  on  his  comprehension  of  a  sentence  in  which  the  word, 
mipa,  was  used.  The  following  are  typical  sentences.  “I 
was  walking  along  the  sidewalk  and  stepped  upon  a  mipa.” 
“I  reached  into  a  collar-bag  and  pulled  out  a  mipa.” 

Owing  to  the  unusual  rapidity  with  which  the  concept  of 
mipa  developed  and  became  attenuated,  only  four  sittings  of 
one  hour  each  were  undertaken,  during  which  time  there  were 
six  presentations  of  the  series.  The  original  experiments  were 
performed  during  February  and  March,  1922.  In  November, 
a  final  test  was  made,  without  presentation  of  the  objects, 
in  order  to  ascertain  if  O’s  imagery  had  undergone  any 
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Striking  change.  There  had  been  practically  no  simplification 
during  this  interval. 

There  are  here  presented  one  introspective  report  on  <9’s 
inspection  of  the  mipas,  one  on  his  recall,  and  one  pertaining 
to  the  meaning  of  a  'sentence  in  which  the  word,  mipa,  ap¬ 
peared  : 

1.  First  inspection.  Feb.  2,  1922.  “Upon  hearing  E's  instructions,  I  set  up  for 
myself  the  Aufgabe  to  look  for  general  characteristics.  .  .  .  The  instant  my  fingers 
came  in  contact  with  the  body-part  of  the  first  mipa,  perception  developed  in  terms  of 
a  chocolate-brown  pressure,  mixed  with  black  and  dark-grey  streaks  of  kinaesthesis 
from  finger  movements.  At  one  end  of  the  body  there  suddenly  appeared  two  grooves 
perceived  in  terms  of  fleeting  colorations  of  chocolate-brown  curving  around  the  under 
surface  of  thumb  and  forefinger  of  the  right  hand;  but  these  colors  gave  way  at  once  to 
a  smoky-white,  tinged  with  blue,  rapidly  assuming  the  contour  and  shape  of  visualized 
grooves.  (The  bluish,  smoky-white  is  the  synaesthetic  quality  of  the  ‘Mi ’-sound  of 
mipa.)  Then  the  perception  of  the  body-part  clarified  as  to  shape  and  size,  still  in 
terms  of  synaesthetic  pressure  and  kinaesthesis.  As  the  inspection  continued,  the 
black  of  the  kinaesthesis  came  more  and  more  to  dominate  over  the  chocolate-brown 
of  the  pressure.  For  some  time  awareness  of  each  mipa  was  dominated  by  the  body- 
segment.  As  the  procedure  continued,  consciousness  of  other  parts  took  the  form  of 
extensions  and  variations  in  this  chocolate-black  mass.  My  perception  of  the  loop- 
segment  developed  as  a  pear-shaped  hole  of  neutral  grey  at  one  end.  This  hole  ex¬ 
panded,  contracted,  or  lengthened,  as  the  case  might  be,  when  moving  my  fingers 
rapidly  over  the  different  mipas.  Momentarily  there  would  stand  out  a  black-brown 
visualization  of  a  doughnut-shaped  ring,  much  lighter  in  color  than  the  body-segment, 
and  this  was  interpreted  to  mean  that  the  part  under  inspection  was  lighter  in  weight 
than  the  middle  part.  Irregularities  and  various  types  of  projections  at  the  other  end 
of  the  object  appeared  in  terms  of  brown  knobs  projecting  out,  like  pyramids,  from  the 
body.  These  knobs  were  edged  with  the  black  of  kinaesthesis.  Sometimes  I  perceived 
these  irregularities  in  terms  of  deep  brown  or  black  rings  and  ridges.  Frequently 
similar  visualized  projections  appeared  on  the  body-part,  which  latter,  by  this  time, 
had  become  more  and  more  of  a  bluish,  smoky,  white,  at  the  end  opposite  the  loop. 
Here  the  color  was  more  intense  at  the  base  of  the  horn-like  projection,  where  I  origi¬ 
nally  detected  the  grooves.  The  only  association  which  I  recall,  was  the  appearance, 
early  in  the  inspection,  of  a  brown,  oblong  area,  surrounding  the  neutral-grey  hole  at 
the  ringed  end  of  the  mipa.  This  was  a  synaesthetic  appearance  of  the  meaning, 
plasticene  clay.” 

2.  Recall. — :Fourth  sitting:  March  ii.  “A  mipa  is  an  object  segmented  into 
three  parts.  The  middle  section  varies  a  great  deal  in  shape  and  size,  but  is  generally 
flat  on  top  and  may  or  may  not  support  irregularities  as  a  groove,  or  an  indefinite 
number  of  knobs,  or  ridges.  To  the  left  is  a  neck,  protruding  from  the  edge  of  the 
middle  segment  and  bending  down  over  the  latter  until  it  smooths  out  on  the  under 
surface. 

“On  giving  a  definition  of  mipa,  I  was  merely  finding  words  which  fitted  a  series  of 
visual  images  among  which  latter  there  persistently  appeared  a  ‘type’  image — a 
stereotyped  form,  divided  into  three  segments.  The  first  consists  of  a  curved,  neck¬ 
like  appendage  about  three  inches  long  and  about  three  quarters  of  an  inch  wide, 
extending  from  the  left  end  of  the  body-part  around  and  beneath,  ending  more  or  less 
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abruptly  near  the  under  surface  of  the  body.  This  image  is  tri-dimensional.  The 
body  part  is  visualized  in  black,  the  neck  in  a  dull,  tactual  yellow;  very  little,  light, 
smoky-blue  color  lingers  about  the  base  of  the  neck.  The  body  part  appears  to  be 
about  two  inches  wide,  three  or  four  inches  long,  and  about  one  half  inch  deep.  The 
dull,  sooty  black  is  uniform  throughout  and  tridimensional  with  the  brightness  quality 
visible  throughout  its  depth.  These  two  segments  appear  together.  The  third  is 
detached  and  attention  to  it  is  given  at  the  expense  of  the  other  two  segments.  It 
appears  as  a  ring-shaped  figure  with  outside  dimensions  about  three  inches  across, 
resembling  an  elongated  doughnut  with  a  hole  about  one  and  one  half  inches  wide. 
This  figure  is  colored  the  same  tactual  yellow  as  the  neck.  The  hole  is  neutral  grey. 
Meaningless  grey  coloration  extends  off  from  the  side  of  this  ring,  which  would  other¬ 
wise  have  been  attached  to  the  middle  segment.  The  entire  imagery  appears  at  about 
arm’s  length  from  me,  in  front,  in  a  neutral  grey  and  entoptic  colored  setting.  In  it  I 
see  no  variable  or  differentiating  features  of  individual  mipas.  My  attention,  through¬ 
out,  is  centered  upon  the  repeated  features. 

“Under  the  Aufgabe  to  recall  the  variable  features  of  mipa,  synsesthetic  imagery 
oi  horns,  ridges  and  indentations  appear  in  a  mixture  of  tactual-yellow,  brown,  and 
kinaesthetic  black.  This  imagery  rides  upon  a  curdled  dark  area  hovering  about  the 
type  image.  This  area  is  black  with  indefinite  kinaesthetic  imagery  of  finger-move¬ 
ments  of  exploration.  Occasionally  the  type  image,  under  this  same  Aufgabe,  changes 
in  size  and  shape;  but  these  fluctuations  are  exceedingly  shifty  and  vague.  The 
quality  and  brightness  of  coloration  also  varies.  In  all  of  these  shiftings,  the  type 
image  tends  to  disintegrate.  In  its  place  there  appear  separated  masses  of  yellow, 
brown,  and  black  coloration  which  constitute  residual,  tactual  and  kinaesthetic  memory- 
images  of  individual  mipas.  If  these  detached  features  are  to  be  identified,  they 
must  appear  on  the  concrete,  visualized  segment  to  which  they  originally  belonged. 
They  never  appear  definitely  attached  to  the  type  image.” 

Second  sitting:  February  ii.  Comprehension  of  the  sentence:  “I  reached  into 
a  collar-bag  and  pulled  out  a  mipa.”  “As  the  experimenter  read  the  first  few  words 
of  the  sentence,  synaesthetic  perception  of  his  voice  stood  cut  in  bright,  silvery  grey 
forms  hovering  in  the  center  of  the  visual  field  close  to  my  head.  Adjacent  to  these 
forms  there  appeared  a  circular  halo  of  kinaesthetic  black,  which  was  interpreted  as  a 
feeling  of  expectancy — a  waiting  for  something.  When  he  spoke  the  words,  ‘collar- 
bag,’  there  was  a  sudden  shift  of  visual  attention  to  the  left  where  there  appeared  a 
visual  image  of  my  hand  moving  downward  into  the  neck  of  an  opened  laundry  bag 
hanging  from  the  right  handle  of  the  top  drawer  in  my  dresser.  The  hand  was  colored 
a  tactual-yellow  and  was  visualized  no  farther  than  the  wrist.  The  outstanding 
features  of  the  laundry-bag  were  the  draw-strings,  the  wrinkled  neck  and  the  shadows 
between  the  folds.  This  imagery  was  in  grey  and  white.  A  few  inches  below  the  draw¬ 
strings  the  bag  faded  into  a  grey  and  peripheral,  entoptic  setting.  In  response  to 
the  words,  ‘pulled  out,’  the  hand  began  to  move  upward  as  if  being  withdrawn  from 
the  bag.  No  sooner  had  this  movement  commenced,  however,  when  I  perceived  the 
word,  mipa,  in  terms  of  synaesthetic  coloration  chiefly  of  the  light,  smoky-blue  of  the 
‘mi ’-sound.  Instantly  I  saw,  hanging  ^rom  the  fingers  of  my  hand  the  ringed,  third 
segment  of  a  mipa.  This  image  was  rich  in  tactual-yellow  and  black,  kinaesthetic 
streakings.  (The  imagery  was  so  clear  that  it  would  have  been  possible  to  estimate 
from  it  the  supposed  weight  of  this  segment.)  The  black  streakings  were  concentrated 
on  the  under  surface  of  the  ring,  next  to  my  fingers.  All  of  this  imagery  was  detached 
from  my  actual  hand,  and  localized  about  two  feet  in  front  of  me,  in  about  the  same 
position  as  my  hand  and  the  laundry  bag  would  be  if  I  were  actually  reaching  for 
a  collar.” 
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Introspective  data  clearly  show  that  synaesthetic  imagery 
functioned  at  the  outset  in  perceiving  the  mipa  series.  While 
the  inspection  was  tactual  and  kinsesthetic,  no  sensations  of 
such  a  nature  developed  in  the  observer’s  consciousness. 
They  were  tactual  and  kinsesthetic  only  in  significance.  As 
qualities,  they  were  varying  shades  of  yellow,  brown,  and 
black,  accompanied  by  an  indescribable  ‘something’  which 
we  have  chosen  to  call  a  ‘parent  process.’  This  yellow, 
brown,  and  black  imagery  assumed  the  form  and  shape  of 
such  parts  of  the  mipas  as  the  observer  was  inspecting  at 
the  time.  Along  with  these  colored  forms  there  developed, 
early  in  the  experiment,  a  bluish,  smoky-white  image,  localized 
at  the  base  of  the  horn-segment.  This  color  was  traced  to 
the  synaesthetic  perception  of  the  syllable,  ‘mi’  of  mipa. 
For  a  short  time  this  color  dominated  in  such  imagery  as 
represented  the  general  meaning  of  mipa. 

Thus  we  see  that  not  only  did  synaesthetic  imagery  appear 
at  the  outset  in  perceiving  these  objects,  but  it  assumed  at 
once  the  role  of  the  chief  mental  content  in  the  developing 
concept.  For  a  time  it  functioned  in  the  comprehension  both 
of  specific  and  general  features  of  the  stimulus. 

Various  meanings  accrued  to  these  visual  images.  Tactual 
experiences  were  yellow;  temperature  experiences  were  brown, 
and  kinaesthetic  were  black.  The  name,  mipa,  was  repre¬ 
sented  in  the  bluish,  smoky-white  coloration  localized  at 
the  base  of  the  first  segment. 

Boundaries  between  one  segment  of  a  mipa  and  another 
were,  for  the  most  part,  indistinct,  and  such  regions  as  were 
not  clearly  perceived  were  represented  in  visual  imagery  by 
neutral  gray  areas  which  blended  with  a  gray,  visual  setting, 
varied  here  and  there  with  entoptic  colors.  Otherwise  the 
size  and  shape  of  the  imagery  conformed  fairly  well  with  the 
size  and  shape  of  the  actual  object.  All  imagery  was  localized 
in  the  region  of  the  hands  during  inspection. 

Attempts  to  recall  individual  mipas  resulted,  from  the 
outset,  only  in  partial  success.  They  consisted  largely  of 
efforts  to  piece  detached  visualized  forms  into  organized 
units,  but  the  imagery  was  invariably  fragmentary,  vague,  and 
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shifting.  Such  attempts  sufficed  only  to  hasten  the  develop¬ 
ment  of  a  type-image  which  soon  represented  the  entire 
series. 

This  type-image  began  with  the  bluish,  smoky-white 
coloration  mentioned  heretofore.  It  gradually  broadened  out 
to  include  the  remainder  of  the  middle  segment  and  all  of  the 
third  and  ringed  segment.  This  image  became  very  clear  cut 
and  sharply  contrasted,  in  its  tactual  yellow,  from  the  neutral 
gray  and  entoptically  colored  setting.  The  development  of 
this  image  made  it  still  more  difficult  for  the  observer  to 
recall  individual  mipas.  When  such  an  attempt  was  made, 
the  details  would  not  appear  upon  any  given  segment  of  this 
image  but  rather  above  or  below  it,  and  differences  in  meaning 
between  the  type-image  and  concrete  memory-imagery  of 
individual  specimens  were  always  identified  by  the  appearance 
of  hazy,  amorphous  forms — vague  recalls  of  individual  mipas 
— which  tended  to  crowd  their  way  into  the  positions  of  the 
different  segments  in  the  type-image. 

These  memory-images  of  individual  mipas  underwent  con¬ 
stant  changes  during  the  six  representations.  Features  which 
had  been  ignored  in  previous  examinations  repeatedly 
dominated  O’s  attention  and  resulted  in  alterations  or  supple¬ 
mentations  of  his  concrete  imagery.  In  fact,  this  concrete 
imagery  was  hardly  ever  the  same  from  sitting  to  sitting  and 
frequently  underwent  radical  changes  during  one  sitting. 
The  imagery  constituting  his  type-mipa  turned  out  to  be  a 
gradual  selection  from  the  more  stable  and  frequently  re¬ 
peated  items  in  this  concrete  memory-imagery. 

For  the  purpose  of  convenience,  the  genetic  growth  of  the 
concept,  mipa,  may  be  divided  into  three,  fairly  well-defined 
stages.  The  first  consisted  of  the  synsesthetic  auditory- 
verbal  imagery  of  bluish,  smoky-white,  which  became  localized 
as  an  ill-defined  end  of  the  middle  segment.  On  either  ^ide  of 
this  indefinite  form  there  appeared  a  narrow  margin  of  tactual, 
yellowish-brown  imagery  of  the  adjacent  parts  of  segments  one 
and  two.  It  is  evident,  from  his  definition  at  the  time,  that 
0  depended  upon  this  imagery  almost  exclusively  for  the 
class  meaning  of  mipa. 
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The  second  stage  was  characterized  by  a  growth  of  this 
image  until  it  included  the  three  segments  as  described  in  the 
second  introspection  given  above.  As  time  went  on,  the 
bluish,  smoky-white  feature  tended  to  disappear. 

The  third  stage  was  characterized  by  the  loss  of  the  first 
two  segments  and  by  a  clarification  of  the  third.  Now  and 
then  in  his  recalls  the  other  two  segments  tended  to  appear, 
but  only  as  indefinite  and  fleeting  patches  of  coloration. 
Notice  that  at  the  end  of  the  second  sitting  (introspection 
three)  the  meaning,  mipa,  was  represented  only  as  a  ringed 
segment  in  O’s  comprehension  of  a  sentence  containing  the 
type-name.  Finally  this  ringed  segment  lost  much  of  its 
tactual  yellow  and  brown.  In  fact  it  became  so  exclusively 
kinaesthetic  in  character  that  it  was  localized  more  often  in 
the  region  of  his  hand  than  in  the  space  before  him.  No 
doubt  this  interesting  state  of  affairs  may  be  traced  in  part 
to  the  greater  amount  of  movement  necessary  in  the  inspection 
of  this  particular  segment. 

Perhaps  the  most  interesting  result  of  the  entire  investi¬ 
gation  was  the  stereotyped  and  specific  nature  of  O’s  type- 
image.  In  no  instance  did  it  suffice  as  a  concrete  memory- 
image  of  any  given  mipa.  While  it  was  used  as  an  aid  in 
constructing  memory-imagery  of  a  single  specimen,  it  was 
always  necessary,  apparently,  to  build  up  this  latter  imagery 
by  itself.  Visualized  details,  having  to  do  with  individual 
mipas  never  attached  themselves  to  the  type-image,  but 
hovered  in  its  vicinity  until  they  disappeared  or  until  the 
observer  succeeded  in  fitting  them  to  other  visual  images  of 
concrete  meaning. 

This  fact  is  consistent  with  the  stereotyped  nature  of 
synaesthesis  in  general,  and  reminds  us  of  the  inalterable 
character  of  number  forms.  O’s  type-image  took  on  many 
of  the  characteristics  of  a  number  form,  although  it  was 
perhaps  subject  to  greater  attenuation.  The  segments 
always  appeared  in  the  same  positions  relative  to  each  other; 
they  were  constant  as  to  size  and  shape;  the  image,  as  a 
whole,  was  stereotyped  as  to  meaning. 

The  peculiar  relationship  of  such  stereotyped  imagery  as 
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this  to  the  problem  of  meaning  warrants  particular  mention. 
The  abstract  meaning  of  highly  synaesthetic  imagery  is 
implicit,  and  in  order  to  make  it  explicit,  the  image  must 
evidently  undergo  a  process  of  elaboration.  By  an  implicit 
meaning,  we  refer  to  one  which  is  not  defined  in  the  observer’s 
consciousness  at  the  time.  It  is  meaning  only  in  function 
and  not  by  virtue  of  specific  mental  contents.  It  is  meaning 
merely  as  context.  It  operates  as  a  functional  unit  in  a 
context  of  other  mental  processes,  but,  as  a  defined  meaning, 
it  does  not  become  a  datum  of  consciousness  without  addi¬ 
tional  context.  For  example,  the  abstract  meaning,  ‘animal,’ 
may  appear  in  O’s  thinking  as  a  splotch  of  yellow  synaesthetic 
coloring.  To  know  that  it  is  animal  and  not  some  other 
meaning,  requires  an  additional  effort  of  attention  with  an 
elaboration  of  the  yellow  splotch.  This  elaboration  may 
consist  of  additional  visual  imagery  such  as  an  ear,  or  it  may 
develop  as  the  synaesthetic  coloration  of  the  word,  animal,  in 
whole  or  in  part.  The  difficulty  of  apprehending  concretely 
defined  meanings  in  terms  of  synaesthetic  colors  explains, 
perhaps,  why  O’s  concept  of  mipa  developed  so  rapidly. 
Because  the  imagery  is  relatively  simple  and  stereotyped, 
it  lends  itself  particularly  well  to  the  development  of  abstrac¬ 
tions.  In  this  way  synaesthetic  imagery  operates  as  a  sub¬ 
stitute  for  that  verbal  imagery  which,  in  the  relatively 
asynaesthetic  person,  is  used  so  extensively  in  abstract 
thinking. 

In  comparing  the  results  of  this  investigation  with  Fisher’s, 
the  absolute  dependence  of  our  observer  upon  visual  processes 
of  a  synaesthetic  nature  becomes  most  apparent.  At  no 
stage  in  the  development  of  the  concept  was  synaesthetic 
imagery  absent.  In  every  detail  of  procedure  from  the  most 
insignificant  to  the  most  important,  a  synaesthetic  image 
was  used.  This  fact  confirms  our  previous  conclusion  that, 
so  far  as  the  observer  is  concerned,  synaesthetic  processes 
function  in  every  detail  of  mental  life.^  It  is  obvious  that 
he  possesses  no  other  means  of  perceiving  and  no  other  means 
of  thinking  in  abstract  terms.  Further,  these  facts  sub- 
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stantiate  our  former  conclusion  that  synsesthesia  is  not  an 
unusual  process  from  a  functional  standpoint  but,  on  the 
contrary,  is  the  usual  procedure  in  perception  and  conception. 
It  is  unusual  only  in  the  stereotyped  use  of  imagery  of  one 
modality.^ 

The  results  of  this  investigation  confirm  Fisher’s  con¬ 
clusions  in  every  important  respect.  In  our  observer, 
generality  of  meaning  did  not  accrue  to  a  peculiar  imageless 
or  non-sensory  content.  On  the  contrary,  in  virtue  of  his 
synaesthesis,  it  accrued  to  one  type  of  process,  the  visual 
image.  In  spite  of  the  fact  that  in  O’s  consciousness  there 
developed  a  stereotyped  image  which  meant  mipa  as  a  class 
of  objects,  we  are  not  warranted  in  drawing  the  conclusion 
that  generality  of  meaning  is  represented  by  any  unique  type 
of  visual  image.  This  imagery  developed  from  experiences 
with  individual  mipas.  Had  only  one  mipa  been  presented 
him  of  the  appropriate  size  and  shape,  his  synaesthetic 
imagery  of  that  object  might  have  been  similar  in  every 
respect  to  his  type-image.  Generality,  therefore,  is  a  matter 
of  function  and  not  of  specific  content.  In  other  words,  the 
use  he  made  of  this  imagery  identified  it  as  general,  rather 
than  as  particular  in  meaning.  More  specifically,  generality 
is  to  be  identified  by  the  following  criteria:  First,  a  process 
akin  to  habit  formation  in  which  there  is  an  attentional 
emphasis  upon  repeated  features  of  the  stimulus,  rather  than 
upon  variable  features.  The  concept,  then,  is  a  direct 
product  of  repeated  stimulation  in  the  realm  of  thinking. 
Second,  mental  processes  are  to  be  employed  in  contexts 
where  similarities  in  content  and  not  differences  bring  the 
thought  process  to  an  end.  There  is  a  mental  set  appearing, 
perhaps,  as  an  Aujgahe  to  look  for  repeated  features,  to  use 
them  in  the  fulfillment  of  a  task,  or  else  there  is  a  predispo¬ 
sition  to  associate  similarities  without  the  intention  of  making 
specific  use  of  them.  Third,  there  develops  an  interpretative 
process  by  means  of  which  the  observer  specifically  labels  his 
experiences  as  general.  This  interpretative  process  ranges  in 
degree  of  complexity  from  the  relatively  simple  expedient 
*  Op.  cit. 
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of  elaborating  upon  a  single  synaesthetic  image  by  adding  to 
it  other  visual  Imagery,  to  the  indirect  procedure  of  charac¬ 
terizing  the  experience  verbally.  The  complexity  of  this 
interpretative  period  depends  upon  the  observer’s  Aufgabe 
to  label  his  concepts  explicitly,  and  upon  the  degree  to  which 
the  thought  process  in  question  has,  through  habit,  become 
attenuated.  If  attenuated,  the  generality  of  meaning  is 
implicit  and  not  explicit.  Fourth,  “meaningfulness,”  con¬ 
sisting  generally  of  kinsesthesis  in  asynaesthetic  subjects  is, 
in  0,  internal  movement  of  the  image  together  with  an  upward 
and  forward  shift  of  its  position. 

Our  results  lead  us  to  stress  the  importance  of  kinaesthetic 
factors  more  than  was  done  in  Fisher’s  investigation.  By 
this  we  do  not  mean  to  imply  that  other  sense  modalities  are 
unnecessary  in  any  particular  case,  but  rather,  that  as  the 
process  of  generalization  proceeds,  the  kinaesthetic  modality 
is  the  most  useful  upon  which  to  rely.  It  is  simpler  in  nature 
and  less  subject  to  the  variations  that  are  likely  to  occur  in 
modalities  characterized  by  a  greater  wealth  of  qualitative 
and  spatial  detail.  Moreover,  it  is  the  modality  most  likely 
to  repeat  itself  in  the  observation  of  individual  objects  and 
situations.  Since  generality  depends  in  part  upon  attentional 
emphasis  of  repeated  features,  the  importance  of  kinaesthesis 
is  to  be  expected.  As  an  example  of  this,  we  point  to  O’s 
tendency  to  depend  upon  a  kinaesthesis,  synaesthetically  per¬ 
ceived  and  remembered,  of  the  ringed  segment  of  mipa. 
The  bluish,  smoky-white  coloration  which  appeared  early  in 
the  growth  of  the  concept  might,  so  far  as  its  content  was 
concerned,  have  functioned  as  the  most  important  definitional 
cue,  but  it  gave  way,  shortly,  to  the  black  kinaesthesis  of  the 
third  segment. 

To  recapitulate,  the  process  of  generalizing  abstraction 
and  its  product,  the  concept,  have  been  investigated  in  the 
case  of  a  blind,  synaesthetic  observer  with  the  use  of  nonsense 
objects  made  of  modeling  clay.  Introspective  reports  show 
that  in  every  detail  of  procedure  this  observer  depends  upon 
synaesthetic,  visual  imagery  and  that  synaesthesia  in  his  case, 
at  least,  is  not  confined  to  processes  of  perceiving  but  is 
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quite  as  characteristic  of  conception  as  well.  Further, 
Fisher’s  main  conclusions  have  been  verified  in  this  case.  It 
has  been  found  necessary,  however,  to  place  more  emphasis 
upon  the  kinaesthetic  modality,  in  spite  of  the  fact  that  the 
kinaesthetic  quality  is  known  to  the  observer  only  through  its 
substitute  form  of  black,  synaesthetic  imagery. 


A  DYNAMOGRAPH 

BY  OTTO  ORTAIANN 

The  Psychological  Laboratory  of  the  Peabody  Conservatory  of  Music 


The  instrument  here  described  was  designed  to  meet  the 
needs  of  a  test  for  recording  dynamic  control  as  it  is  found  in 
the  playing  of  certain  musical  instruments.  Its  relatively  low 
cost  of  construction,  however,  and  its  adaptability  to  the 
registration  of  various  forms  of  muscular  control  seem  to 
indicate  that  it  may  also  be  a  serviceable  piece  of  apparatus 
in  the  general  psychological  laboratory. 

The  Dynamograph  is  a  modified  form  of  writing  lever, 
and  operates  on  the  principle  of  a  simple  lever;  the  modifi¬ 
cations  being  necessary  for  the  proper  adjustment  of  the 
writing-point.  In  Fig.  i,  ^  is  a  baseboard  which  may  either 


Fig.  I.  Top  view 

be  made  sufficiently  massive  to  remain  fixed  when  the  pressure 
upon  the  spring  is  applied,  or,  preferably,  be  made  lighter  and 
then  clamped  to  some  supporting  surface.  B  are  the  supports 
for  the  light,  wooden  lever  C  which  turns  upon  the  axis  N 
F  is  a  groove  in  which  an  extension  of  one  of  the  lever-arms 
moves;  M  is  a  similar  groove  for  accommodating  the  extension- 
arm  D.  Any  position  of  these  extension-arms  may  be  fixed 
by  the  thumb-screws  L  and  T.  Since  T  has  to  meet  the  con¬ 
siderable  resistance  of  the  fully  compressed  spring,  the  groove 
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